Aging and the dendritic morphology of the rat laterodorsal and pedunculopontine tegmental nuclei.
The morphological appearance and quantitative parameters characterizing the dendrites of NADPH-diaphorase-stained neurons in the laterodorsal (LDT) and pedunculopontine (PPN) tegmental nuclei of 3-, 12- and 26-month-old rats were studied. All dendritic segments were classified according to the number of terminal and link segments they drain and the vertex analysis was used to quantify the dendritic tree and to determine its configuration. Morphological aberrations of the dendrites as local swelling, nodulation, thinning, shrinkage, folding and even the appearance of stumps were observed with advancing age. The quantitative analysis demonstrated a significant reduction (one-way ANOVA) of the total dendritic length, mean terminal path length, maximal segment length, total segment number and number of terminal segments at the rostral two thirds of the LDT and in the PPN. The mean vertex path length and the mean segment length significantly decreased only at the rostral level of the LDT. Plotting of the segment length against equivalent orders showed a decrease in all generations of the dendritic segments. The vertex ratios remained constant and indicated that the configuration of the dendritic tree remained unchanged during aging. The alterations in the dendrites mainly developed after 12 months of age. The age-related changes in the morphology and quantitative parameters of the dendrites in the rostral two thirds of the LDT and PPN were rather similar, which could be explained by the common anatomical, neurochemical and electrophysiological features. Thus, the present results suggest a mild, but continuous regression of the dendritic tree of the rat LDT and PPN in normal aging.